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-M. ^ vgz^- Xl^fl^ ifl#*V 3.EH ^r*V ^JAS, 7>*M- 

717] W 741^>S^(100)4; -*7l ^1^-2^(100)* *l*l*Kr 31 X}*]^ 

(110)21-; ^-71 7fl7>s^(ioo)* 7%x\3.<& *l*l-f Uio)i4H < S^^- 

(200)1- Jf-Sfl o^^l ^2} 7.fl ^^(210)3]-, 41-71 7.fl^^:(210)^ ^^Hl ^l^H 4M 
^^^(210)4 <£^Q ^^(Pulse Tube) (220)4, #7] ^^^4 ^^-^ "S^fe -H 
^^^-(230)4, ^"71 711^^(210)^ ^ 7>^7> 

^ ^ ^-(250)31-, ^"71 Jl-g^ ^^-^-(230) 4M ^-S-^l*^ ^(250) 

4 #7] ^^(220)* ^l^Kr 71^) -ff ^^^-(270) ^1-, 4>7l Jl^r^: <&^(230) ^ 
si ^-71 ^^(220)31- ie|3r|i «»*!( 260)1- 7>^ *13H£(240)-i: JLW^t 

ufl^.^- ^^-71^; 4>7l 711 7>i2<l3xl*lJf (110)21- 7ll7>^<a(100)^l^ 2}^- 

5 sl^^^r ^^>7l 21*1 la Jjtl±(120)2l-; #7l tH^V^^J (100)* ^ 

7} 741 7>S2j^l^l^-( 110)1- 5^ 3.3 lflf-(130)2l-; ^"71 SB] lfl-f-(130)* 1" 

&1^>J1 $1^ <2l-f-(140) ^"71 S.E^ vfl^-(130)2l- #71 S.B1 21^(140) A}oH ^ 

<!*>«( 160)* i^><*| n^^H, 4 V 7l 711 7}3-<£ (100)21 ifl^ofl 
^-^7l# ^^*>al ^-71 711^^(100)* ^S^^cH^S. *^£r-£^l ^^M^ 
JES)-^ °-3_*| ofl^l 7l^ll^Bll2l ^-7-12- ^ nfl ^ol &ol ^ ol 7}^} 

<*| ^2:7} ?>^>^ ( ^-^21 ^Sl^, £."§: ^ ^1S1^# ^^l7l£^- S.^7} ^ . 

£ 2 
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2,^5. ^^7), 3^.5. Tfl^VS^, ^$.7], 
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z}- X| ^ fcj] i^l^-^ ^^S. {Superconducting Rotor With Conduction Cooling 

System} 



£ l£- #Efl^ S.E^ =?<%S., 

£ 2^ ^ofl ^ ifl^ iL-f ^^S., 

S_ 3 O. £ go]] ^A]*); nfl^.^- 1^7] ^T»<^ ^> 

c 4^ a. ^ofl 4 a. ^Z}- t4]^V^ ^^5. S.B\$] <Q -^A]^l§ ^Al^ £ 

c 5^ ^. i|}-t§ofl 4€- Al^Efl T-fl^^ ^^S. AjA^]-^ HAl^l; 



100 : ^1a>3^ 

120 : Ii3 ^-w. 
140 : 

160 : ^Hl^ 

210 : *fl*3 ^(regenerator) 



110 : Tfl a}^ 11*1*1 -T- 

130 : SB] vfl^i- 

150 : ^I^^- 

200 : ^^r^ 

220 : ^^g-^KPulse tube) 
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230 : JL£r# <*l^-¥- 240 : 

250 : ^-g-fr^l #^^r 260 : 

270 : °1 1r 71*11-^ *K double inlet valve) 
300 : -n-^fl-^^^K fluid sealing system) 
310 : 320 
330 : 7] ^7}^^^ 340 
400 : w 1 "^?! ( linear compressor) 



%^ <|J7}: 2002/10/15 



<19> Mj-^-g, Vtz]7} * S.B] (Rotor )°fl ^tr ^-*| 



<20> ^al^ ^E|^d tfl^l°fl ^#5.^* *>-8-*H ^X}^^ 3*l7l# 

£ 5^715}- 1?>^, 5. l^r ^2fl^l S^S- tM§"£: H^^^rf. 

<21> ^eflSl SE^, £ H ti>S4 ^o] ( ^ ^T^^l7l7l ^*fl 2: 

^7>S<^(10)2f; ^"71 T^S^UO)^ 7l^5->7l ^ tb ^7>S 
U^Wll); ^71 ^7>3.^xl^]«-(ll)^ o^SH ^-71 ^7>S^(10) 
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i2]Jf5_ ^^*>7l ^t!: ^-JL(Torque Tube)(12); ^<H£ #7l 7}]7}3. 

^(10)* #7l Tjl^s^^^l-^-dDl- #&!*Kn. Slfe ^*(13); ^7} £.&\ 

^(13)* l-s^l-Jl 9X$= SEl 5]-?-(14); #7] tfl^(13)4 A ^7l SEi ^(14) A> 

olofl <I*H1:&(15); #7] 7jl^}S^(10)* *V7l ^tfl T^S} 

^fl* A oM i^-§-(13)°-S. ^*}JL 3.^:^ 7}^ s\^\7] W ^ D fl ^^7 

3t ^1(20)# S^}<*| 5^. SEth ^-71 SEi <^(l4)-4 #7l ifl^ 

(13) A>oi^ 51^^-^(18)^-5. 
<22> ^1-71 ^nfl ^/S^ ^1(20)^ <$7] 7fl^3^(10)-ir -#Bfl3. -fr 

X^>7l ^^.SAi, #7] S-B] ifl*(13W Q^ 0 } ^ D fl# ^7} 

vfl*(13)^l vfl^S. ^"^}7l W vfl#^(«7}i *##)(21)3|-, #7l ufl#^(21)^1 

£|^(7"|-itifl#^) (22) 2^^ t 1 ^^. 

<23> a, ^>7l ^^"/Sl^r ^1(20)^1^ #7] ^/^ ^1 (20) 

-31^1^-^(18)3f «l^|^^Sl ^1^^(28)^1 3l^r*H ^l^ A o V ^lr *r *>7l 

fl^, rx^£-ofl^ ^-^-S)^ ^tt^I^ (Ferro-fluid Magnetic SealingH 1 "*! ^ -rr 
31^^1(30)7} it*l£H $14. 

<24> £ lo) ^efl J^JE SEH^ A 0 V 7 ] 7^1^>S < a( 10)^1 ^JEs}-!- £|*!r ^ ^17>^^ 

7^1-^^(25)^ 7>i^ ^-7^ ^nfl(23)(°J]*flv|l£: 27Kelvin,-250°C , <^1^£: 
20Kelvin, -253°C ^ ^3- JL^^^^ ^3.°^^ ^^91 20-30 KelvirH «1 
^-^o] ^ D fl)7> ^^^^-^-(26)^- -Ml^^OO) ^ ^^(21)^8: ^f-«H ^7} 
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^(13)^ tt^JL, o) ^*1H <Hn ^7} 7%x}3.<£(10) 

^ aj-7] ^^-^(22)^ -fMI^#*l(30) ^ ^^^^(27)# ^^71^ 
^2^(24)0.3. *3 2^(24 W -§-^5)31, °1 -§-^ ^£ ^flfe 

<25> ^-71 71^- ^nflofl <£)Sfl #7] S.E^^-(13)^ #7l <t*Hl#(15) ^ ^7] 

£3 W«-(12) ^°1 ^^^cf. 

<26> £. IS} X}-g-^ Ti^l -g^S}-^, ^7-1 ^"Tj-^ Vfl^^(21)^r f^lH 3_B]xj\ 

#(13)^1 <£^^-3. #7} AM3.<U(10m ^515}- *}7}3L, ^flS^-El ^ 

^ 71^ ^n})^ ^^3j.(22)^r ^-«fl «T]#t!:4. , °-3^-El #7] 

711^^(10)^1 <*|*}5M 7j-7>^ ^^Al7lJL, ^7) 7fl 7>i2 ( 10 ) *M # 

^*fl SH^-a.(12)7> ^^*>7ll ^"71 Sl^7>7lHl # 7 1 3.^ ^4 

-f}-*l £>Tr ^7l^H A i ^i^-7> ^jqs^- ^>7l a 

*r #71 #7l*H| #^-» < ?17H1-^ #7l £3^(12)^1 S\Zm^r ^^^71^ 

^(^71). 

<27> ol^V ^t^sj ^SflSl S^JE. 3. BIS A>-g-*l ^-^71 ul S-E^, 7]^9\ 

£ M^l ^ Wl^fl ^-g- 50% o]aV ^ + ^|7>^^ofl Cfl-g-^^l 

*r SJM nfl^-ofl 3.7]*])*} -g-^ 2Hfl «=>1# ?1 -9-71 q- ^ -g-^MH 37lf 

#^ ^ tH-g-^Sl- ±^S\-7\ 7}^1£ ?§-2) #^-g; 7MIL ^4. £| 

e<Hl ^}-g- ^£7f #5|-#7ll^ ^JE^ Aj^o] -g-z^ f=#5l^Ai ^± -g-*£ ^ 

^7l ^ #^-g- SEi7> #^«] 7fl^^ ^.^-^ ^#^j7 ojcf. 
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<28> ae|4, £ lofl £X|sl ^sfls] 3^ 5. S-B-i^, 7fl7}s<y(10)^ 

1- 4^ 7>^1 ^nfl ^#/3^ #*1(20)7> ^-S-^i, ^ti^ 

ofl ^#/3^ (20)^1 *}f^(22)^ 4 €^ ^r^>°Hl ^tr *r°lS- 

ol<5><*| 5|#AH o>7lA]^ ^ ^Jl, JL^ ^ til 

"S^Kr ^$HH 4l 3] ^ oil ^ A $~Q SX^ 91 

A. 



°i^-ji7> *m 7}^ Am 

<29> #7ltb ^Sfl^l ^fl^-i" «M^>7l 3^ <&#^ ^^-S, ZL ^-^^8: 

^^fl -^^/S]^ §jol ^l^VS^S) ^^£S)-7> 7>^*>iE^- ^-f^ 

oil Ji^l-g-tr ^]Sl^ $l7fl -fMlb ^ € ^z]-Al^Bfl tfl^ a #2. S.B^ olf 

o]-g-^ ^^7l ^ ^711- ^l^s:>^L7> Z}^ %°]A. 

<30> -=-3^ G-M^(Gifford-McMahon type) ^-S^IM- iB]^ (Stir ling 

type) ^^-71^ 3)+lErA 7}7im -g-3]«a^-7> "Jj^T l^lf 7fl*}S«J4 ^ 

^1^0.S ^^^H 7}^*}7]) ^rSLS.^, ^7.]^ ^nfl 7 > 

£^Rr 7>^*H, #7l ^^Al oj AIS]^^- ^VAl7l£^- £ ^z^-Al^^ 

vfl3M§ J^H. SBl^l- ol^- o]-g-*V ^l-g-7] ^ ^^7]# ^1^*}J17> ^Htq-. 
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<3i> #7]^: ^-Br ^S>7l ^°fl ^ W^l^ 2^2. SE^, 

<*1 T^^H S)*H #7l ^7>S^* ^T^Rr ^^K^^T £*r*M T 2 -^ 

€ 3J^r ^ tbcf. 



7>i2<a* ^l^Rr T^iS^ ^1^1^; #7l 7jl7>S^* ^*fl ^l*}^ *1 *1 J f 

T^ofl 7^^ o^Jf-i- Jf«fl ^r^^l *1H ^(regenerator)^, #7l ^fl^^r^ tfl=i=- 

ofl ^^l^o^ 7fl^^3f ^-§-^(Pulse Tube)^, #7l ^-i^^r 

^ ^$-7.))%<$^, #7l Jl^r^ #7l #7l ^^-fr 

°1 ^ ^-g-fr *ll -fr^'SUM double inlet valve)^, #7l Jl£r# ^^^f #7l 

^.el^i -f-sfl <?i^^ 7>>i ^ 3Hi"i: S^rfe ^if-^r ^3 (Pulse 

Tube Refrigerator)^; #7l tH*}^*}*)^ #?1 7)1 7}S <|J ofl ^ 7^> 
T^Hl s^d) sl^Kr J£3L ^(Torque Tube)Sf; #7l 

<33> 4I-7I ^-fMI^"^^, #71 3f^^l#°g^l -fr^^^l^-; *f-S~fr 

tt^*rfe ^71^; #71 <&^7]3,^&\<>) JL^ ^-frSfl^ 7-1^^1 *r^-3fl» 12. 
13«H #71 -fMl^#*l# #7l ^•fr^H# < a^S *#*r7l ^ SE-l5l«flti 



<32> 



^-71 tr ^#*>7l £ ^°\] ^^-Al^tfl ifl^ a-^S. S.E^ 
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< 34 > X£, ^7} ^-fr^^"^^ ^7} £3^^ S^SM ^7] # <?J 3b 

<35> #7l*l ^^>7l ^)?V ^ ^°\] ttj-S. ^Z^Al^ufl vfl^-^ S-^t ^ 

WjfV ^-^17]^, #7HH fl-^^ SE^, ^"71 S.t-]2] 9]^d\] # 

7] E^\S. S.t\2\- ^ tt^I *\JL *l*l^ ^7l^>l- i^-*H #7l 3^ 

71 #7l7H ^-7}Z\S.^ ^€ -^JIS ttcf. 

<36> ^-71 tb ^-3* ^^>7l ^ Ol-E ^^1^ ^ 

Witt ^^71^, #7H*1 fl-^fl ^"71 S^S. ^l^^l ^> 

7l a^S. S-^Q <^ ^-g: -a-^l*>Jl ^*1^1 ^7l7>l- ^ 3 JH , ^7} ^ 

7l7H ^1^-1- Sl7>«H ^71 SEj2] ^7>^^oll ig}-^ S^X^H £l<5><*| #7l 

<37> ^"71^ ^"Ol ^ ^r^ofl ^^ig, 7jl7>S<a ifl^HI 1i*l€ ^-^711- 

^*fl 71^1^-Hfl^ ^-7^ ^uflS} ojol £^Kr %o] 7pg^H ^27} ^ 

^E]^, Jl-§: ^ &7]*\SLS. ^o v ^m 
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<38> o]*> ( ^JfjE^^g; %^\<^ -g- ik^Q y}^^^- ^*HH ^T^i^l ^ 2-Bl-g- 

SEli tfl*H ^t^. 
< 39 > S. 2^ ^ ^"^^ °^ >&UH°fl nj-s- W vfl^-^ SE)^ A^f ^ 

7)W3.<£(100)°] ^^^^1^-^(110)^1 ^«fl *|*15W 5^. -*7l 3l*>i2«a 
(100)£r ^HM^l 7fl^>S^(100)-i: ^^l 

41*11 31*1-3^*1*1^(110)^ vfl^ofl^ ^^-^-(200)1- -g-sfl ^-S-^ ^^-y] 

(Pulse Tube Refrigerator) 7} 9X^r. 

<4i> a o v 7 ] nflj^^- ^^7i^ ; ^^(ring type) SI ^^^(210)^-, <#7] *fl^(210)sl ^ 

(Pulse Tube; 220)^, <#7] ^^^(210)^ ^-f-^(220)^r ^^Rr 
^^^-(230)51-, ^7] 7fl^^:(210)Sl -H£r# ^MM 5L<& ^ *1<y-£l 7>i7> 
*r*r ^--iHlt^ ^(250)2}-, -*7l -H£r# £^(230) #<^H #7l ^-fi-^ll^ ^ 
(250)3q- #7l ^^(220)^: ^^r^ °1 ^7l afl-fj-^ »l ^.(Double Inlet Valve) (270)£f, 
#7] 5L-8tt£ ^^^-(230) ^ #7l ^^(220)4 01^71^1-^-^^(270)011 ^.^^i 
«ltiL(260)# **ll 7 >^ *1 ^(240)^: ^^4. 

<42> ^-7] 7fl^^r(210)^- ^-fr^lJi^ < ^-§-% :0 l €■ ^^#^°1 91°-^, ^7} 

"J]^(220HH ^-gr£» 7^>§>^rf7l- ^^-^7} ^#(210)* ufl , 
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<43> *J]^(220)i-)H*l 5L<&S\ ^ 7}^7\ ^^-7}S\ JL*ft ^%7}St[ &<>] 7> 

i sq^AS. *HS-3<H ^^^^^^-(200)7} ^l^>s^(100)-i- ^^Z}7]}S\51, 

^7} m$®(2io)-& $7} °j]^(22ohh ^€ ^^s* ^wsa^} *bs-fi-*H7> 

*H4H9:(210)-fc "fl ^zHMM- 7>^*}^ <*l;-g- JE^ #7l ol^l^-R-^ 

(270), ^"71 «iw.(260), ^7) 7>i 7-1^(250)^ #7l ^^r(220HH 7}^ 

<44> A 0 V 7 ] ^7>S^^l^l^-(110)^ ^IcMlfe <#7] 7^17>S^(100)^ 7j-*>7]H ^*><^ 

5)^- s]^^^ <q^-£ ^^*>7l $\% S3 ^f-JtL (Torque Tube )( 120 )7> ^aflS. ^l^H 
^1, ^-71 ^l^Vs^^l^l^-dlO)^ ^<Hl^ #7l 74l7>s^(100)^r Xtrtr #7l 

yWs^l^W HO)* l-e^VS.^- 5.^ ifl*(l30)°l ^*13<H $X£-™\, -SM tfl-^ 

(130)5] i^oflfe °1 SEl vfl^-(130)^ £3.^-^.(120)1- 1-&1^>S.^ S»]^-(140H 
^l^H $X^. #7} SBl ^-f-(130)2f <#7] S.B\ ^(140) A>°1^ S£\^-S.^S] <g^ 
<£-9r J^s^ ^ JL^l^- #Eflfi] 21^(150)3. ^^51 Jl, H ^^(150)^1^ 

^«. S «. E ^ ^-A><1 ^ojo. ^ o}- «i*H|:£(160)°l 5(1^, 

^^^^-(160)^ ^r^Hfe <*l&l ^ Tf3£)ol^eflo]^( sup erinsulation)(T : 'l£^^-)* ^ 
^" A H1 ^Itr a^SHr^r. SE, -*7l ^^-(140)^1^ ^ ^ «ti 7] 1- 

<45> o]S|- ^ 7)1 7>3^( 100)^1 <H^-7> ^-§-7l» 

1963^ W.E. Giiford^r R.C. Longsworth°11 S.^^^^, ^1=1*83 ^713 

# 7HHf (*8^M)-I- ^ 7flsl ^AS. ^l^r*>Jl -^^-(solid piston)-§- 7>i 3]i^-(gas 
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piston)^ ^«o v ^ ±3. tfl^l*M 23-4 7>^S^ l^ofl ^^7> 

^^S)JL =L tilcfl^^l -H^7> ^-^^^^ ^Tfl 

^ofl 7>^Jf» ^71^5.^ ^ ^ 5$.—^ , ^1S^7}^ 7i#, A] gj^ ^ ^ 



<47> ^-g-fi- ^ ^(250)^1 ^-g-7>^S.^ ofll- »^ «7^# ^7l^O.^ 7><y-4 # 

oj-o. uv^-^-ofl rcfs]- ^;(L1)(L2)4 ^^^:(210)^r ^-§-^(220)^ *)-8:TcHH -H^ 

«7>>i2) 7]-^ ^71^^] ^7} ^, ^^(220)v}HH 

ov^sj-s. ^^Al7lJl ^^^K 220)^1 ^^r^ ^^-^l^ -£-2^^ >itL(260)-I- ^ 
^ S^}<*1 fl-S-i" ^ ^^(220) ifl<M G-M^ 

(Gifford-McMahon type) ^ ^3 ^ (St ir 1 ing type) ^7HH 

(displaced ^0} ^^7]^ 7>i s)^ol tg^^H ^^-^(220)^1 *i£r 

t^]^ Jl^cj-O.^ <go] o_^o] 7^>7fl ^H, nfl^^-(220)^| ^^H^ 

^(200)7} °H *W ^"71 ^^^-^^^-(200)^1 Tfl^^^l^l^- 

(110)1- Rife 7fl^S^(100)ol ^^cf. 

<48> <^7}X], 7>i^^(240)^ *)13£r ^^(220)2] xfl *H «1 «H ^ ^ ^ 

S[7} 7^2) ^TfiSH^ *j-t}. 
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<49> J$7] ^3\^A*(260)^ 7]^-^AS <#^7] 7}^ ^^(240)^.5. lr c H7> 

S«-Ei 7>>s^i ^(240)°. 3. S^Ka M-^.^ ^-fMr ^>°1^ 

«!w.(260)2] Hii 7fli^ ^-f-^t ^-^711- ^«fl ^^^l-l- *>°i°> 

<50> ^-71 ol^7l^l-^-^ «!JtL(270)^ ^.el^i«lti.(260)7> ^ $1^ M^}^ tMl« 

Sfl^Jl, ^#7l-i7> o]Aj-O.S. ^^7l(210)# *lM-#-2.3.*| ^7l^ 

^- ^7] ^-^1 Jl^o] ^Uflsl-Jl ^ ^^o. ^VAl7l7fl ^t}. ^7l <^7l^l 

o.oj^ti. (270)£ 7fl:£ofl ttf^ ^s|-7> T?l^-s>a.S. ^-S-^gJ- ^^711- ^1^]-*!: ^ 

<5i> 51 3<HH ^^-^#^^(250)^, ^(250)^1- ^S^IO^H ^ 

(L1)(L2), ^1^7l^l# < y^ : (270)2|- ^-g^^OMH ^ :&(L3) , ^^^(220)^- ^^iH 
a.(260)Al-ol^ *1(L4) ^, .2-5} *\ Ji(260)2}- 7>^7^ 1 -f-(240)A>ol ^ ^(L5)^ ^^^f 

^(250)(L1)(L5)^1 ^-fofl^ M-¥- ^ A>-g-^(dead volume : ^1^^ < ?I 

7l<^« *}*] **Rr 313)°1 ^-g- 7^>A]7lZL, M^f -n-S 7-1 % V 

°1 ^7>*><^ ^ ^ ^7"M^ :£■§-§- ^-^A] 71 7l nfl^l ^^71^1 -g-^(^ 

^-^)o)l ^ -fr^l ^^SsL H^l ^ ^°l7> ^£H°> 
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<52> be, ^7) ^-§-^(220)^1 zj^ ^ #7} 7fl^7l(210)Sl 3^ ^ -*7l X|| 

^71(210)^1 ^^#^3 € ^I4=l(mesh)^ ^, 7^^^(240)^ ^1^, A oM 
_o.oi a pti_( 270)5+ ^.e^i «la.(260)^ ^Tfl^ ^5. vj>^£ ^^7}$] -§-^(^ ) 

<53> nfljg-^. ^^ 7 icflA-l ^ ^r-i-(250)(Ll)(L5)^r ^V-g-^^l i^^, 

Sfl -ft- SJ ^3.(270)^ »1«.(260)^ TT^^l^r^ ^ A nfl^fl 3" 

^^(270X260)51 7flS.(-R-^= 711^)7} ^^tt St^-S ^7fls)<H°> 

<54> £ 4^ 22- <y ^A]<5flo)l llj-S. v§Z| T-fl^ ^l^^T 

< 55 > Jg. £^ofl £A]^ ^o], ^0-^^03 ^(250)^8: ^-^^r°l °>\d 4 V -Sr°fl^i A ^ 

ol -fr^s^Ai 5|^ol 7}^-?V -fj-*H^#*l(300)l- -g-*lH (310)^1 

&C|-. ^"71 S.B]e|»i«.(310)^fe- ^-S"fr^l^7l(340)S ZL<y-7>i7> -fr^S)^ 

Jl«a-7>i-° r < a^:(320)^ #7l ^-^1^71(340)3.^ £| x\<&7\^7\ -ft-#S]£-I=- 
^^■7>^-frM(330)ol 5*4. ^"71 ^-B-^ll ^ 71(340)3.7^ ^-fr^l^.A-1 

^#7l-i* A>-g-*>^ «7>i ^^71 ^-g- A}-g-^ ^ ^14. 
<56> Aj- 7 1 ^-B-^l^^ 71(340)^1 Jl^^f^- ^A S-Bl^tUCSlO)!- 32 

^-fi-*ll#<y ^(250)^1- <3^<>fl ^ A ^^(210)^- -g-*lH °J-^2)-7> 
(220) tfl^3 ^^5lJl, ^.alsli «!Ji(260)2l- °1 7l ^ -B- ^ M l ^- ( 270 ) ^ 7fl£» 3^*1 
^^*>o^ oj-s^sj <^K§- Q S^fl ^#(220) vfloflA-1 G-M^ 
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(Gifford-McMahon type) £ (Stir ling type) ^7H>H sJ:£^/i=^#3l 6 H 

(displacer)Sf e^-§- *\$r 7>i ^^Sc] tg^s)^ nfl^o^ T^iEHH 

j7^c}o.^ <g<*] -B-^o] 7>^-*>7ll E)<H , ^^^(220)^ ^t^^ ^^^^^^-(200)71- 
^z^cf. ojofl 4^ ^>7l ^^^Jf (200H 7ll^^^xl^-(ii0)# Wn*] 
Tfl x}3.<£( 100 H ^z}-^. 

«1«-(310)1- 3-^1^ ^^r(220)^5L a^-M* -e-^^Al^ji, jl^cj 
o_s. t^^l *M T^cM- ^I^M^ ^7>^<^(100)^r 25-30 Kelvin 

31 °H (Displaced ££r 7}^ -g-^7> *J]-f^ ^7l^ 7fl7.}i2. 

<58> -M- ^A^H^ *H#<^( 250)2] ^^Tr :H"?HH 7l^ol ^S^A-} 3\ 

^ *T 91^ -fMl^ (300)7} $L°V\, #71 -B-^l^^ ^1(300)3]- <3^3 

^ ^7] jitf ^ 3-§-fi-*fl* ^/wfl#*Rr SEie] 

«lti.(310)7> ^-§-^-^^^71 (340) A>olofl StH^-i, 3"§Ht*I17} ^-g-^r 

(220WH 7]-^ o^^g. ^ t^c^H ^7^1 £4. ^ 

^Hiir 7} A) ^<?] -g-2]<y^7} ^z^H#^ *§^oj ^^^r 

^^7)2] ^M^t^t 31 7>S<a (100)^1 ifl^l ^^71(340)1- 

^^lf-^-S.^ A>^fl^Z]-ol 7>^*V SBi* ^«H, f£f Ti^^l 

S>JL, ^Z^-Jr^-O. ^s. ^S>^, ^l^^ ^7>Al^ ^ 
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< 59 > c 5^ £L Tgxgo] ^}X\6\}6\] 4^ x^ZSf Al^efl ifl#*g 

<eo> £ 5 <2] ^AH^Aife- ^^-^#^^(250)^ H-^Hl -tf^^ «3-^7l 

(linear compressor )( 400)1- 3^ ^*#(220)3 ^-Sr^l^ ^l 

sItt^I, ol 7j ^^^#71(400) ^>^l£ S.B]2r tr -g-*fl7 r ^^Ml ^ 

<61> ^Aj^ollA^ S^iE S.B^7> Sl^^l ^ S-E^ Hx-flS. #^=1 ^^71 

(400)H sl^^^i ^-^-^#^^(250) ^ ^*>°i 7V<y- ^ ^-«g-oi jawi 

3 ol^-^^lTfl SlJL, o]d\] tq-e). 7fl^(210)^r -g-*lH D J]^(220)2l 7-^^H -2- 
i^o.S 3]-^7>i^ 7>^i ^r7l^o| tr}5r^ ^^(220)^ 

JL^-V+SLS- <£2) -e-^o] 7}^}?]} 5\o] t ^^^(220)^1 7^^^ 
^(200)7> ^^-^cf. °H ^ A^7l 7^^<g ^^-(200)^11 TjlAl-irL^^ ^1^(110)1- * 
*fl*l 91t= ^7>^^(100)ol ^^^Cf. 

<62> #7ltr ^ 5^ 41 £ 42] *)AHHAi<4 ^-ol <y-^7l^ <£7J^ SEl 

elU^s}- -fi-*H^#xll- ^7^^: ^ £M ^ ?i^tr ^^7l^ ^ 

s^^l ^^-ol 7>^tr S^it ^^I^Hb y A°) 7}^\t\. 

<63> #7ltr ^Hl-olHir 3-Ei<Hl iW°l 'i^rSM 1 ?):, 

JL #71 S^r^W ^^}o^ #71 ^1*4 ^ -B-Al^JlA-1 #717} <&k= ^7] 
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T $!-=■ ?A°}^. °}^^ €3, Cfl^l S^r o]*J- ^Al7} o]^>^ ^Jf^ S. 

^T^^^l ^*Hr ^ H 7l#A>Aj- <^Al -g. i^tgofl ^<5>-^ T^O.^ ^.0> 

^r#-& ^/s\^r T)}*}^^ ^^7} 7}^}^ €r}<*| 

fit ^5^1-JL, €-2-Jf^°fl ZL^l^* A] S ]^ -fr^ ^ ol Als]^^- 

^T-A]7H, 7l^^ -g^^l ^ nfl^^- ^^- 7 ]9] ^#^r 7ftx}3.<& ^Jfofl 

<H JL^} 5^°-^, ^^7l^ Sl^z]-^ol Sl^Hr 31*} 
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[^D- l] 

^jg-O-^o) 7 }.<£ ^ tVo^ tiV^-^-ofl tEj-s} M}-$£)ir 1 -n-^-°fl *1£ 

S ^ vfl^ ZL^H S.B^. 

2] 

A o v 7l 7^1^^* ^1^1*>^ tH*}^ 71*1-^; 

7) 7%*m^ ^^^T* ^^Rr Q^Q, A o V 7l ^^=3-21 #<HH ji<a- ^ 

^-B-^7> #^5}^ ^^-^^#^^4, ^7l JL^ ^^-^-(230) «MM ^7} 

7l^; 
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[^T 1 * 3] 

^>7l S-H-i ifl^-* tr&WJL 9XS= SBi ^; 

3^ S-^IOS ^ i^jZj- ifl^ 3.1=1 . 

[^^8- 4] 

2%h 5A°h. 

5] 

^1 2%H1 &<H*1, 
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6] 

*ll 1% V ^*1 5W IN £M^, 

[^n 2 ^ 7] 

*ll 1^8" *fl 5^# <^ tt *cM t?"^€ 3^5. SE^, 

^"71 S^S. £E]5] Sl^oll #31" $-*\is}JL ?A 

^^E. T^ltb 2^.£ ^^71. 

8] 

1^- *f| 5*^ tb S-E^, 

^71 ZL^E SEi^l ^l^^l ^"71 a^S. -B-^1^>J1 # 

^"71 #7l7H ^^1- "?17>*H ^71 3L*d^ S-*-]9) 7^} 7,} 3.^} 3 #7>3H1 

<>1*M #7] 3~&s. s.b\7} 45}- °1 sl^-fr ^l-^-s. ^^E^- 

^^05. ^ i^z}- Al^Bfl vfl^-^ 3.^* ^Wl*V ^E ^1^71. 
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